United States Patent and Trademark Office 



— 



UNITED STATES DEPARTMENT OF COMMERCE 
United Stales Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

WWW.l[Splt).gOV 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


09/940,178 


08/27/2001 


Toan Phan Vo 


01-159 


4414 



7590 03/04/2004 

COHEN & GRIGSBY, P C 
1 5th Floor 
1 1 Stanwix Street 
Pittsburgh, PA 15222 



EXAMINER 



BARRY, CHESTER T 



ART UNIT 



PAPER NUMBER 



1724 

DATE MAILED: 03/04/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 

09/940,178 


Applicant(s) 

VO.TOAN PHAN 


Examiner 

Chester T. Barry 


Art Unit 

1724 





" The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -- 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) file(j on 9/10/03: 12/15/03 . 
2a)n This action is FINAL. 2b)M This action is non-final. 

3) 0 Since this application is in condition for allowance except for fomrial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [3 Claim(s) 1-41 is/are pending in the application. 

4a) Of the above claim(s) 22-29 is/are withdrawn from consideration. 

5) 13 Claim(s) 16-21 and 37-39 Is/are allowed. 

6) 13 Claim(s) 1-15 and 30-36, 40-41 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)\Z\ accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomn PTO-152. 

Priority under 35 U.S.C. § 119 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)n All b)n Some * c)\J None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) 13 Notice of References Cited (PTO-892) 

2) CH Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) O Infornnation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 



4) n Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) n Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 20040223 



Application/Control Number: 09/940,178 
Art Unit: 1724 



Page 2 



Applicant's responsive arguments have been carefully considered. 



Applicant's specification at page 6 describes a method for making the carbon adsorbent 
of claim 30. The examiner has summarized the main steps of this method at right. 



EXANiPLE 1 


1, 


Contact ferric chloride soln. w/ activated carbon 


Piii^arattoii of an imo-impreg^Mteti cacbnn iuisotbcot: 


adsorbent 


-1.6 aj] of atiiiw>os feiric chloririe jnlulkm (having a a>nccntrat5ou of )00g lerric 
chloride in 40 ml waterl was cibitU V'iib 40,3 g of dcionizcd watej. Ti\i& soliitiixv va,s 


2. 


Dry innpregnated adsorbent at 105 C for 2 hr. 


pouted siowty buo 50.0 g of wcQ-dricd 12x130 mesh (U.S. sieve sccics) cocnout .sbcll^bascd 
PCB™ acitvatcU cartjou tt^&*>n Cadwrt Corporation, Pittsburgh, PciinsylvimiA) wtitHined b 


3. 


Add KOH solution to impregnated adsorbent 


a l^'Kx gfaNfi dish. PC3"'' ftcitvatiid carbon lui5 a BET Sulfite* aita rtf Abnur J 1150 or/g and a 






mitOTpore vtjtvmt of »byiil 60 gmVlOOg. The inipregnalKtl i;arbon was itirred IhoiuuKfcly 
while The .solutioa was being pouEcc into the cartion. The wet inipn^gnaletl carhon was Jikd 


4. 


Wash potassium chloride away until pH=7 


ill tin oven iiH05^' C for 2 fioitrs based on tile imioiunl of fcrtic chloi-ide iohiion osed for the 
itoviwgnaiico. Tbc dried ImjwieffiaietJ caiixio h«f ao. iroo conteat of about 7.9 % by wcigjit 


5. 


Dry wet washed adsorbent 


of tbe cartxm. lljc dricJ imprcgiialcd caalKnt was laitcu out of tfic oven aitd cooJed down in a 
)xtod A KOiJ .solmioo was pirpaav^ hy <lifcsoIving J 2, 47 g: of KOIf pi-.UnU in 60.02 g 


6. 


Result: Ferric hydroxide impregnated carbon 


d(riuni«e4 watci, Itjt; KOH solutioa was poiircd inio the driwi impicguatwl ciuton. Tiih 






vVJiouRf of KOH wa* fwugb to coniptccely wet the impregiuucd caiiwn without ]eAvirtg an 


adsorbent 


cxccis solution. 'I he wet KOff-ifcAtcU cai-boii was iraiisfciTed into a 200(i-ml beaker Mvi ilic 






beaVer wss filled with detonized waifif. The water from the. beaker tkosntR.} and fresh 






dcionizcd wss *Jdcd to wash potassium chloride from the imprecated ciwtwn. Tbis process 






of washiog wa^ n^^twl until ibe pH of the solumm w:ci about 7, ;is incicsicd by pH pytpcr. 






'l*bc wet (Mhoii was then dried in an oven ni 105" C ovcrtughr. U was wpeoterfi tbfll the iron 






ij) the catboo would be in iiic fonn of f.c:ik b>-diuskle. 'Tba dried fenric hydtcottde- 






in*4jregr.aicd carbon was puJvcTircd it\ a utaDium viaJ contaitiing nmgasien ahraditvg hatLs (or 






twid'iig of ihe rcnicwoJ uf heavy n:e:;d imions. Tliis iinprcifniitBd carfioti was idtntifccd oi 






*'32a4-3M." 







USP 5432077 describes a similar process, but for the substitution of another base 
(ammonium hydroxide) for applicant's use of potassium hydroxide. 
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Tbe moiiuxS of the invcQtloa is preferably effected by 
reacting a substantiatiy waiiCr-«olubie salt of the polyva- 
lent metal and a first onion with a subsfcantialiy water- 
^uble compcnmd oomprismg a catioiL and a second 
ansoaifi an aqueoos medkim in contact with the adsorp- 
live snrfaoe to form the precipitated salt of tiie polyva- 
lent metal and fte aeoood anion in stable a^ciaUon 
with th« a4$orptive Boiaoe and a substantially water- 
«oJuWe salt of the ca^n and the fir<t anion. 

Most pieferably, the adsorptive surface ts ^t mti- 
mately wetted witL an aqueous solution of the salt of 
polyvalent metal and first aiuc»L The ad&oiptlve sorface 
with ad&ozbed aqueons solution i& thoroughly dried and 
subsequently wetted with an aqueous solution of the 
compotmd compming the cation a&d the second atuon 
whereby the preiaj^taied polyvalent metal aalt n 
formed in stable e^cuaiicm with the adsorptive surfaoe. 

Alternatively, the ad$Orptive surface is first inti- 
mately vwtted with an aqueous solution of the salt of 
pQlyvalent metal and tint anion snd uibscqoently con- 
tacted with vapors of a reactaot mateiial^ i.e., ammonia, 
whicht upon dissolution in the aqueous solution, foim& 
the compound camprising the cation and second tuiion. 

The adsoibeot material contaiziiztg precipitated salt a 
fmally dried to produce a filter wMch may be used 
repe^ediy in purification prooeditr^ Surpdsmgly^ it 
has been found that drying the ^ters does not deleter!^ 
ously aflEeot the stability of the bond between the salt 
and the adsorbent sui^u^e. 

After tbe adsorptiye material has had nifSlcieflt time 
to adsorb the soluble polyvalrat metal salt, the material 
is rcsnovcd ficom the iolutiOin. Tbe wppOit i* drdned of 
excess sohition and cither blotted dry or allowed to air 
dry overnight Better resnlta have been Qbtained i^ng 
the lattex drying procedwe. The draining and drying 
siepB are important in tbat ^ey ensure that only sohition 
that is tightly aasodated with the adsotptive material 
wHl be retained through these steps. Next» the dtied 
ad£orptive material ia treated wilh a solntion or vapors 
of the precipitate fbrming compound. Following pre- 
cipitaticm with rtmrr>omft gas or ammomum hydroxide, 
tht support material ii allowed to dry and washed 
whh buffer or wiater before use. Following precipitation 
with an aqueouft solution of preciptiate forming com- 
pound, the materia] is waahed widi deionized water to 
remove restdusl base and dried The resultmg precipi- 
tate I6rm$ within and throughout the adsotpti^'e mate- 
rial and is Ughtly boiiad to the sur&ce and does not 
merely loosely coat the surface. 

Where the salt to be formed in situ is an oxide, it is 
preferred to coat the advorptive surface with a water- 
soluble pol>'vak]tt metal salt, prefetably &om an aque* 
ous solution (followed by drying) and subsequently 
heating the coated st&strate to oonvert the solnble salt 
to the wnter-inaoiuble polyvalent metal oxide. The tem- 
perature to whioh the soluble sah is heated to convert it 
to the oxidB win depend, of course, upon iha idendty 
and natnre of the water-soluble salt and is easily deter- 
mhiable by those skilled in the art without undue expeii- 

Granular activated cai1>on (Mfttheson-Coleman-BeU» 
Inc.) was soaked in solutions of ferxic chloride^ calcium 
diloride, or magnesium chloride for one week. The 
oombmations and concentrations of salts used are set 
forth In Table 5 below. The cartm was removed ftom 
the solutions, dried overmght at 35* C.> and then soaked 
for 48 his. in 5N ammonium hy dnuude. The carbon vrm 
removed firom the ^wmnrwnm hydroxide solution and 
dried overnight at 35* C. 



Accordingly, the prior art Farrah method may be summarized as follows: 
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1. Contact ferric chloride soln. w/ activated carbon adsorbent^ 

2. Dry impregnated adsorbent at 35 C overnight 

3. Add 5N NH4OH solution to impregnated adsorbent for 48 hr. 

4. Wash w/ Dl water 

, Fdlowixig precrpitatLou 
with m aqueous soiution of prcci^itete forming com- 
pound^ the material is w^hed witfa deioiiized water to 
icaraove reside base and dried. ' 

5. Dry wet adsorbent overnight at 35 C. 

6. Result: Ferric hydroxide impregnated carbon adsorbent 

The skilled artisan would not have expected the nature of the properties of the resulting 
prior art ferric hydroxide impregnated activated carbon adsorbent to have differed from 
those of the adsorbent resulting from applicant's Example 1 notwithstanding slightly 
different processing conditions and the substitution of one base, ammonium hydroxide, 
for the potassium hydroxide used in applicant's process. Accordingly, to the extent that 
applicant's ferric hydroxide impregnated carbon adsorbent is capable adsorbing heavy 
metal anions, the prior art ferric hydroxide impregnated adsorbent described by Farrah 
is inherently also capable of adsorbing heavy metal anions. See Titanium Metals Corp. 
V. Banner . 227 USPQ 773 (CAFC 1985). 

Accordingly, claims 30 - 36, 8 - 15 are rejected under 35 USC Sec 102(b) as 
anticipated by Farrah. 



^ The activated carbon described in Farrah appears to have a surface area of at least 100 m2/g. USP 5965483 reports 
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Per claim 33, the recitation of this claim merely narrows the scope of the intended use 
of the claimed product and does not further limit the product per se. As for the 
capability to adsorb heavy metal anions wherein the heavy metal is arsenic, selenium, 
or combinations thereof, if the applied-for material has that capability, the prior art 
material inherently possesses that property as well insofar as the methods employed in 
making the prior art material and that disclosed in the pending specification are so 
strikingly similar. 

Per claim 35, the claimed method of making the iron(lll) hydroxide impregnated carbon 
adsorbent is detailed above. The mere intended use ("for use in removing ...") of a 
product ("carbon adsorbent") is non-limiting of the method of making the product (claim 
35). 

Per claims 8 - 21 , Farrah describes activated carbon impregnated with "ferrous 
hydroxides" and "aluminum hydroxides" (col 3 line 59). 

Claim 40 - 41 are rejected under 35 USC Sec 102(b) as anticipated by Farrah. The 
discussion of Farrah is incorporated herein by reference. In addition to description of 
impregnation of various preferred insoluble compounds in the carbon adsorbent, as set 
forth below: 



that typical commercial activated carbon has a surface area of at least 300 m2/g. 
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The insolable salt foimed may comprise, e.g., ity- 
dpcnddes, pliosi^tes, chrcnxtat^, oiddss, peroxideSi, etc. 

Particularly preferred salts mclude ferric and ferrous 
hydroxides, aluminiim hydroxide ms^gaesiara hydros- < 
Ide, oxide and peroxide^ lead chromate and (»lcium 
hydro3dde. 

Farrah also teaches that any polyvalent Group IB metal can be used: 

The salts axe preferably fioimed from polyvai«it 
metals of Qron^ IB, IIA, IIB, lUA. IVB. VIB, and 
vm. Paiticularly pr^en«d are iron, alumlattm, lead, 

silvex» calduiii and mixtm^es or allc^ i 

tht£tot 

Copper is a polyvalent Group IB metal. Accordingly, Farrah describes a process of 
using cupper chloride or other soluble salt followed by treatment with a hydroxide to 
impregnate insoluble copper hydroxide in the carbon adsorbent. 



Per claims 1 - 7 are rejected under 35 USC Sec. 102(b) as anticipated by Farrah. The 
examiner relies on Farrah's disclosure of aluminum hydroxides impregnated on carbon 
adsorbents. 



Claims ^6 - 2^ ^p^- 1 fl. are allowed. 



Claims 22- 29 are withdrawn. 



Respectfully, 




CHESTER!. BARRY 
PRIMARY EXAMINER 



